The increasing prevalence of overweight and obese children and adolescents poses a major concern worldwide. Dietary practice in these critical periods affects physical and cognitive development and has consequences in later life. Therefore, acquiring healthy eating behaviors that will endure is important for children and adolescents. Nutrition management has been applied to numerous childhood obesity intervention studies. Diverse forms of nutrition education and counseling, key messages, a Mediterranean-style hypocaloric diet, and nutritional food selection have been implemented as dietary interventions. The modification of dietary risk in terms of nutrients, foods, dietary patterns, and dietary behaviors has been applied to changing problematic dietary factors. However, it is not easy to identify the effectiveness of nutritional management because of the complex and interacting components of any multicomponent approach to intervention in childhood obesity. In this review, we describe the modifiable dietary risk factors and nutritional components of previous nutrition intervention studies for nutritional management in childhood obesity. Furthermore, we suggest evidence-based practice in nutrition care for obese children and adolescents by considering obesity-related individual and environmental dietary risk factors.
INTRODUCTION
The childhood obesity epidemic has reached 124 million individuals, and nearly one in five children and adolescents are overweight or obese. 1 The worldwide trend in childhood obesity shows a steadily increasing body mass index (BMI) in children and adolescents across four decades. In East and South Asia, including South Korea, the BMI increase among children and adolescents has accelerated since 2000. 2 The prevalence of obesity in children and adolescents increased from 11.6% in 2008 to 17.3% in 2017. 3 Obesity in early life is of concern due to health consequences and its influence on later life. 4 Increased adiposity levels are strongly associated with developing metabolic disorders and signs of adverse cardiometabolic diseases. 5 The severity of these comorbidities typically increases with the severity of the obesity. 6 Dietary-and health-related behaviors and food preferences are established in early childhood and continue into adulthood. 7 Poor food choices and overconsumption are associated with a higher risk of developing obesity. 8 The prevalence of diet-related metabolic disorders such as obesity, glucose intolerance, elevated blood pressure, and dyslipidemia is increasing due to unbalanced food intake among adolescents. 9 Dietary factors are the most important factors associated with childhood obesity, 10 and prevalence rates of nutrition-related noncommunicable diseases such as obesity and diabetes in children and adolescents have prompted prioritizing healthy diets. 1 Dietary intervention and multisectoral approach intervention studies have reported positive changes in body composition and dietary factors for overweight and obese children and adolescents. [11] [12] [13] [14] [15] [16] Dietary components such as energy-dense foods, sugarsweetened beverages (SSBs) and patterns of processed food consumption are discussed among the modifiable risk factors associat-ed with obesity in children and adolescents. [17] [18] [19] In the present review, we describe the dietary risk factors associated with childhood obesity and summarize the previous efforts at nutrition management in multisectoral interventions. In addition, we suggest customized nutrition care for obese children and adolescents to improve young children's dietary factors. 4, 18, 22 The Western dietary pattern, which contains high amounts of saturated fatty acids, is energy-dense, is micronutrient poor, and is limited in non-starch polysaccharides (fiber), is known to be a dietary risk factor encouraging childhood obesity. 17, 23 Diet patterns that are rich in meat, soda, fried food, instant noodles, burgers, and pizza increased the risk of obesity by 30% compared to diet patterns rich in whole grains, legumes, potatoes, fish, mushrooms, seaweed, fruits, and vegetables. 24 Unhealthy eating habits and patterns formed during childhood have been associated with nutrition-related noncommunicable diseases such as obesity and diabetes. 25 Sedentary behavior among children and adolescents, higher intake of snacks, consumption of SSBs, fast food consumption, eating while watching television, skipping breakfast, reduced numbers of family meal times spent eating together, and lower daily intake of milk, fruits, and vegetables have all been associated with increased rates of childhood obesity, leading to adverse health and dietary outcomes. 26, 27 Meanwhile, an adequate nutritional intake of vitamins and minerals, whole grains, milk and dairy products, fruits, and vegetables in a balanced diet has been found to not only protect growth but also manage childhood obesity. 17, [28] [29] [30] [31] In addition, it is recommended that proper dietary behaviors with family support include meals at home, eating together as a family, regular mealtimes, and portion sizes appropriate for the daily requirements of children and adolescents. 19, 32, 33 
DIETARY RISK FACTORS IN CHILDHOOD OBESITY

NUTRITION-BASED MULTIDISCIPLINARY INTERVENTION COMPONENTS AFFECTING CHILDHOOD OBESITY
Systematic reviews have suggested that multiple strategies and components and a multilevel approach that focuses on diet and health-related activities have provided the most sustainable and beneficial effects on childhood obesity intervention, rather than single-component interventions. 34, 35 Furthermore, social support such as individualized coaching, text messaging, face-to-face communication, and Internet-based approaches with a theoretical back- 19 -Skipping breakfast 26, 27 -Frequent snacking and eating 19 ground have been adapted to change obesity-related dietary behaviors in children and adolescents. [12] [13] [14] [15] [16] [41] [42] [43] The most promising approaches for childhood obesity management are intervening with support at levels ranging from individual to community via sustainable and multisectoral strategies. 44 Let's Move was a program of the U.S. government in collaboration with the American Academy of Pediatrics intended to provide Internet-based resources for BMI and diet and to develop activity screening in primary care, including counseling and advocacy methods for healthcare professionals. 11 Consistent with this initiative, innovative use of health information technology was implemented via individualized coaching for behavior change, 12 text messaging to provide outreach support for obesity management, 41 and study-specific website and email programs, which had achievements similar to those found with face-to-face support. 42 The B'More Healthy Communities for Kids trial was a multilevel childhood obesity prevention intervention guided by social cognitive theory, social ecology, and systems theory. According to these theories, psychosocial factors, social-environmental factors, and physical factors interact at multiple levels to shape health-related outcomes. 13 In this study, wholesalers, corner stores, take-out restaurants, recreation centers, and households worked together to improve availability, purchasing, and consumption of healthier foods and beverages (low sugar, low fat) in low-income African American zones in the city of Baltimore, MD, USA. 13 The Childhood Obesity Demonstration (CORD) project was designed to cover 4 years, including three grantees, Massachusetts and environments to better support healthy living and improvements in health behaviors of children, parents, and stakeholders. 15 The identification and prevention of dietary-and lifestyle-induced health effects in children and infants (IDEFICS) study was developed by eight European countries to implement and evaluate diet-and lifestyle-related diseases and was strongly focused on childhood obesity in a large population-based cohort of 16,228 Eu-ropean children aged 2 to 9 years. 16 The IDEFICS intervention focused on the three main concepts of nutrition, physical activity, and stress, and it formulated six key messages. The prospective study reported that children consistently allocated to the "processed" cluster increased their BMI, waist circumference, and fat mass gain compared to children allocated to the "healthy" cluster. Being in the "processed"-"sweet" cluster combination was also linked to increased BMI, waist circumference, and fat mass gain over time compared to the "healthy" cluster. 43
RECENT DIETARY INTERVENTIONS AND OUTCOMES
We 
Dietary interventions
Only articles on dietary outcomes were extracted from the databases by two researchers. Six studies [45] [46] [47] [48] [49] [50] are summarized in Table 2 among the dietary intervention studies that were selected by titles and abstracts. Nutritional components (nutrition education, key messages, Mediterranean-style hypocaloric diet, and nutritional food selection) and outcomes (energy and nutrient intake; fruit, vegetable, and dairy product consumption; and dietary behaviors) of the dietary intervention studies are presented in Table 2 . The Intervention Grupo Navarro de Estudio de la Obe-sidad 
Outcomes Energy and nutrient intake
Two studies reported higher energy, protein, and fat intake after the intervention compared to baseline. 45, 46 Despite the lack of positive changes in macronutrient intake, lower levels of saturated fat and sugar consumption were presented in the CAFAP cohort study. In another multidisciplinary intervention study, lower energy intake and macronutrient intake were reported after the dietary intervention (at 8 weeks) in both the usual care group and the intensive care group. 47
Consumption of fruits, vegetables, and dairy products
Improvements in consumption of fruits and vegetables among the children and adolescents were reported in three of the multicomponent-approach intervention studies. [46] [47] [48] [49] Smith et al. 46 stated that perceived fruit consumption and vegetable consumption of the participants were higher after the dietary intervention. Ojeda-Rodríguez et al. 47 and Serra-Paya et al. 49 presented higher levels of dairy product consumption as well as fruit and vegetable consump- (1) To encourage the intake of healthy drinks (and the avoidance of unhealthy carbonated sweetened beverages) (2) To increase the consumption of vegetables and legumes (3) To decrease the consumption of candies and pastries while increasing the intake of fresh fruits and nuts (second year) (4) To increase fruit intake (5) To improve dairy product consumption and to increase fish consumption
Only the intervention girls showed reduced BMI z-scores.
*Outcomes: (after the intervention) ↑: increase, ↓: decrease. PA: physical activity; BMI, body mass index; CAFAP: Curtin University's Activity, Food and Attitudes Program. 
Unhealthy dietary behaviors
Lower consumption levels of sugar-sweetened juices and soft drinks and sweet, superfluous foods (cookies, pastries, dairy-based desserts, and French fries, which contain high levels of lipids and/ or simple sugars) were shown after the dietary intervention in three of the preceding studies. 46, 47, 49 
Body composition
Most of the studies showed decreased BMI z-scores of obese children and adolescents after 6 weeks to 6 months for each of the intervention studies. Theme-based nutritional sessions, involving portion size and food groups, 51 feelings of hunger and satisfaction, 52 nutrition counseling and phone calls, 53 nutrition education group sessions and leaflets for caregivers, 54 healthful and balanced diet with fruits and vegetables, 55 and healthy beverage intake and increased consumption of fruits, nuts, legumes, vegetables, fish, and dairy products 50 were implemented in childhood obesity intervention studies (data not shown).
EFFECTS OF INDIVIDUALIZED NUTRITIONAL MANAGEMENT ON CHILDHOOD OBESITY
There are numerous risk factors for obesity in children and adolescents, and these factors interact with a high level of complexity.
The nutritional care process model (NCP) 56 (Fig. 1 ) could be adapted well to this complex task through dietitian-delivered lifestyle interventions. 57 The Academy of Nutrition and Dietetics developed the NCP, a highly qualified systematic approach to care, by employing four interrelated steps: nutritional assessment, diagnosis, intervention, and monitoring/evaluation. There is a requirement for standardizing the NCP and increasing the quality and consistency of nutritional care by using the International Dietetics and Nutrition Terminology (IDNT). 58, 59 Previously, we developed a study protocol 60 to manage the dietary problems of moderately to severely obese children and adolescents by adopting the NCP and IDNT. Three general domains-nutrition intake, nutrition clinical, and nutritional behavioral-were employed for nutritional diagnosis (Table 3 ). Nutrition diagnosis is the act of identifying a disease or condition from its signs and symptoms by a dietetics profession.
An identified nutritional problem is summarized into a structured Related to lack of prior exposure to accurate nutrition-related information, as evidenced by deficit in food and nutrition-related recommendations knowledge Not ready for diet/lifestyle change Related to denial of need to change, as evidenced by negative attitude and facial expressions or failure to make a future visit Self-monitoring deficit Related to unwillingness or disinterest in tracking progress, as evidenced by anger or embarrassment about changes based on self-monitoring Limited adherence to nutrition-related recommendations Related to lack of value for behaviour change or competing values, as evidenced by low or irregular compliance about planning Inability or lack of desire to manage self-care Related to not being ready for diet/lifestyle change as evidenced by lack of confidence about changes, based on self-monitoring record *Defined as "actual problems related to intake of energy, nutrients, fluids, bioactive substances through oral diet or nutrition support"; † Defined as "nutritional findings/problems related to medical or physical conditions"; ‡ Defined as "nutritional findings/problems that relate to knowledge, attitudes/beliefs, physical environment, access to food, or food safety." NCP, nutritional care process model; IDNT, International Dietetics and Nutrition Terminology; DRI, dietary reference intake; FBG, fasting blood glucose; BMI, body mass index. and environmental risk factors in a diet and providing tailored nutritional therapy according to the stages of change among children and adolescents. In spite of these beneficial effects, we are facing barriers to providing this intervention due to the time and cost of developing more methods for countering childhood obesity. For this reason, individual, familial, social, and political-level involvement are recommended for effective and sustainable nutritional management of childhood obesity. In addition, practical key messages for health and diet may be helpful in establishing healthful habits and lifestyles in this public health crisis.
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